Summary
Governments that use public-private partnerships to build infrastructure usually assume contingent liabilities relating, for example, to early contract termination and to debt and revenue guarantees. Deciding whether to assume these liabilities and, if so, working out how to value, monitor, and limit them is difficult for most governments. This report describes how governments in Australia, Chile, and South Africa have tackled the problems, and discusses whether other governments, including those with less administrative capacity, should adopt similar practices.
All three countries rely on careful project preparation, competitive bidding, and review of proposed PPPs by a specialized unit in the ministry of finance. South Africa, for example, requires that PPP proposals be approved by the Treasury at four stages before a contract is signed, and the reports that seek the Treasury's approval discuss contingent liabilities. A PPP manual and a set of standard contractual terms guide the development of the PPPs and thus limit contingent liabilities they create. Chile is notable for measuring and valuing contingent liabilities associated with revenue (and previously exchange-rate) guarantees for toll-road and airport concessions, and for publishing the results of the measurement and valuation every year. Australian governments are notable for restricting their risk bearing in recent projects to a narrow set of risks that they can control, thus minimizing their contingent liabilities. They also publish PPP contracts and prepare financial reports according to International Financial Reporting Standards, which reduces the temptation to use PPPs to disguise fiscal costs.
Other governments that wanted to improve the management of contingent liabilities associated with PPPs might adopt some of these policies, including multistage review of proposed PPPs by people in the ministry of finance with expertise in PPPs and fiscal management; the quantification of certain contingent liabilities, especially when quantification is likely to influence the decision whether to incur the liability; publication of PPP contracts and summary descriptions of their financial implications. The adoption of modern accrual accounting is helpful in Australia, but raises bigger issues than the management of PPP-related contingent liabilities.
Introduction
Chapman's Peak Drive runs along the side of a mountain near Cape Town in South Africa. Described as "impossible" when first proposed, the road was nevertheless hacked and blasted out of the steep cliffs of the mountain between 1915 and 1922. Its location has, however, always made it vulnerable to falling rocks and other debris, and in January 2000 the Western Cape Provincial government closed the road after fire and heavy rain caused major rockslides and the death of a passenger. The provincial government chose to use a publicprivate partnership, or PPP, to improve the road, an arrangement that was then becoming popular in South Africa. The government called for proposals in August 2001. Two consortia bid, and in May 2003 the government and the Entilini concession company signed a 30-year concession contract. Entilini repaired the road and, using state-of-the-art modeling and engineering, reduced its vulnerability to rock falls. The road reopened in December 2003, at an estimated capital cost of about 150 million rand, split roughly equally between the Province and the concessionaire. It was hoped that tolls would cover the concessionaire's costs. But the Province agreed to compensate the concessionaire in certain circumstances if toll revenue was less than a forecast made in 2002. When the road opened, the concessionaire would have to collect tolls from a temporary plaza while it waited for approval from the national Department of Environmental Affairs and Tourism to build permanent toll plazas; the provincial government agreed to bear traffic risk until that approval was granted and the plazas were built. Second, the provincial government agreed to bear traffic risk during certain road closures. Third, the government gave a revenue guarantee that, independently of the provisions relating to toll plazas and road closure, partially protected the concessionaire's lenders from revenue risk.
After lengthy appeals, final approval of the toll plazas was granted in June 2008, and only then could construction of the toll plazas begin. As often happens, 2 traffic initially fell short of forecasts. In the absence of permanent toll plazas, the government therefore had to top up the concessionaire's revenue.
Eventually revenue reached forecast levels. But in July 2008 the concessionaire closed the road because of another rockslide. Because the toll plazas are not yet constructed, the government still bears the traffic risk and is having to pay the concessionaire an amount equal to all its forecast revenue. From December 2003 and January 2009, it paid the concessionaire 57 million rand.
This doesn't imply that the government got a bad deal or bore too much of the project's risk. One can reasonably ask whether the best means of compensating the concessionaire for the absence of permanent toll plazas was for the government to pay the difference between actual and forecast traffic. But it is easy to be wise after the fact; decisions about risk bearing are better judged on the basis of the information available at the time. Nevertheless, the case illustrates the kinds of contingent liabilities that arise in PPPs and the need for governments to pay attention to them, both after a contract is signed and, especially, before.
In the last two decades, many other governments have also used PPPs to obtain financing for infrastructure projects. Also known as concessions, these arrangements usually allow the government to get infrastructure built without having to pay for it immediately or, as in the case of Chapman's Peak, without having to pay for all of it immediately. In some cases, the government pays for the service in installments over the term of a contract. In others, users pay. In both cases, the government typically bears some of the risks of the project. As in the case of Chapman's Peak, the government may protect the project company or its lenders from some of the risks of uncertain user-fee revenue. It may also agree to bear the unknown costs of cleaning up possible environmental problems or of acquiring land for the project. It usually agrees to make a compensating payment to the project company if the PPP contract is terminated before its scheduled end. The pressures and rationales for such risk bearing are enduring, but they became stronger during the financial crisis of 2008-09, as lenders and investors grew more cautious.
Although not all these risks create contingent liabilities for accounting purposes, they do create obligations that are often conveniently, if loosely, called contingent liabilities.
3 Roughly speaking, contingent liabilities require 3 The term 'contingent liability' is problematic, both conceptually and in practice, and the International Accounting Standard Board has proposed eliminating it from accounting standards (IASB 2005) . One issue is that the probability of payment under a contractual obligation can vary continuously from 0 to 1, and any division of that interval into two parts, one for contingent liabilities and the other for ordinary liabilities, is arbitrary. For more on definitions of contingent liabilities, see Blair and Jagolinzer (2008) , Irwin (2007, ch. 6), and IASB (2008) .
expenditure only if an unpredictable future event occurs. The probability of that event occurring is typically low. Contingent liabilities differ from the "direct" liabilities that a government incurs when it borrows money or commits itself to paying for a service. In those cases, the government usually plans to pay; when it assumes a contingent liability, it seldom does.
Contingent liabilities create management problems for governments. They have a cost, but the cost is uncertain, so judging whether it is worth incurring is difficult. And a contingent liability seldom requires budgetary approval or recognition in the government's accounts, so a government may prefer contingent liabilities to other obligations. (The uncertainty surrounding contingent liabilities can, however, work the other way. It is well known that PPPs create contingent liabilities, and the IMF, the World Bank, and others often warn of the risks. The initial reaction of a cautious ministry of finance may be to seek to avoid all contingent liabilities.) Management problems also arise once a government has incurred a contingent liability. Projects need to be monitored so that things can be done to reduce risks if possible. Spending must sometimes be forecast, despite the difficulty.
There are many sources of recommendations on managing contingent liabilities created by PPPs. An idea underlying most of the recommendations is that the rules governing PPPs should ensure that the people in charge have incentives, information, and the capability to take account of the costs and risks of contingent liabilities. Specific proposals have included the following (we list them without endorsement):
4 Cost-benefit analysis should be used to select projects and value-formoney analysis should be used to choose between PPPs and public finance.
The costs and risks of contingent liabilities should be quantified. 4 For recommendations on the management of contingent liabilities associated with PPPs specifically, see Lewis and Mody (1997) ; Currie (no date); Hemming and others (2006) ; Irwin (2007) ; and Schwartz and Corbacho (2008) . The guidelines produced by government agencies in charge of PPP policy also contain a great deal of relevant advice, even if they do not refer specifically to the management of contingent liabilities. See for example Government of Australia, Infrastructure Australia (2008a,b) and Government of South Africa (2004b,c) . On the management of contingent liabilities generally, see Brixi and Schick (2002) and Cebotari and others (2008) .
PPPs should be approved by the cabinet, the minister of finance, or some other body with an interest in future spending. The ministry of finance should review proposed PPPs.
Governments should bear only those risks that they can best manage, which are generally those that they can control or at least influence.
Modern accrual-accounting standards should be adopted for financial reporting, to reduce the temptation to use PPPs to disguise fiscal obligations.
PPP contracts should be published, along with other information on the costs and risks of the financial obligations they impose on the government.
Budgetary systems should be modified so that they capture the costs of more contingent liabilities.
A guarantee fund should be used to encourage recognition of the cost of guarantees when they are given, or to help with payments when guarantees are called.
Governments should charge fees for guarantees.
Although there is no shortage of recommendations, it is harder to find out what governments have done to try to improve the management of contingent liabilities associated with PPPs. 5 This report aims to help remedy this problem by describing the policies of governments in three countries that are often considered examples of good practice: Australia, Chile, and South Africa. In particular, it considers for each country who must approve a proposed PPP contract and the contingent liabilities it creates, what analysis is undertaken of contingent liabilities, and how PPPs and contingent liabilities are reported to the public in the government's accounts and other documents.
It is difficult to draw conclusions for other countries from just three case studies, and the main aim of this report is simply to describe the relevant practices of the three countries. But, drawing on the experience of these and other countries, the report also discusses which of the three countries' practices appear to be suitable candidates for adoption by other countries, including those with less administrative capacity than Australia, Chile, and South Africa.
Australia
Australia's experience with PPPs goes back a hundred and fifty years, to the time of the first railways. Indeed, a recent recommendation by Infrastructure Partnerships Australia (2009) for grants and government guarantees for nationally significant PPPs projects echoes a proposal made in 1852 for grants and a government guarantee for a railway from Melbourne to Mount Alexander (Vogel 2009 ). The recent wave of PPPs dates from the 1980s. Since then, they have been used by all Australia's states and territories, for a wide variety of projects (Table 1 ). The one that has made the most use of them, by number and value, is Victoria, which has used them for jails, courts, hospitals, and convention centers, and two big urban motorways, City Link and EastLink.
In the 1980s and early 1990s, state governments used PPPs to build infrastructure without having to report more debt.
6 At the time, the intergovernmental Australian Loan Council set limits on state borrowing, 7 and accounting standards allowed states to enter into PPPs without recognizing any liability. Over time, this motive for PPPs has diminished, because the Loan Council no longer limits state borrowing and accounting standards now require governments to recognize a liability on their balance sheet when entering into at least some kinds of PPP.
Perhaps the biggest common contingent liability in Australian PPPs relates to early contract termination. 8 The amount of the government compensation for early termination depends on the cause of termination. If the cause is the project company's breach of its obligations, the payment is normally the market value of the project, which is either found by rebidding the contract or estimated by an independent valuer. If the cause is force majeure (a natural disaster, for example), the government normally pays an amount linked to the project company's debt and, in some cases, to the book value of its equity. If the cause is the government's breach of its obligations, the government fully compensates lenders and shareholders for their losses. The extent of the contingent liabilities assumed by Australian governments has varied over time. In 1852, the government guaranteed shareholders in the Melbourne-Mount Alexander railway a dividend of five percent of paid-up capital for 25 years (Vogel 1929 As the earlier discussion of guidelines illustrates, the approach in the Eastlink contract is not always taken. Australian states do generally bear some risks related force majeure. 10 Whether the financial crisis causes Victoria and other Australian states to assume more such risks remains to be seen.
Approval
The State of Victoria has well-developed procedures for assessing proposed PPPs that allow for the review and control of contingent liabilities. The Victorian Department of Treasury and Finance reviews planned projects at several stages, and Cabinet approves the project at four (Figure 1) . A department considering a PPP that would get its revenue from the department (not users) must first seek approval for the capital spending that would be needed if the project was publicly financed. If a PPP is used, the approval for capital spending is converted into approval for spending on the PPP's services.
In 2001, Victoria published the first Australian PPP guidelines, which included a detailed discussion on "Risk allocation and contractual issues" (Government of Victoria 2001a). In 2008, state guidelines were largely superseded by national guidelines (based in part on Victoria's), which were endorsed by the Council of Australian Governments. The guideline documents include "procurement options analysis," "practitioner's guide," (which has a chapter on risk allocation) "commercial principles for social infrastructure," (which is about risk allocation and related issues) "public sector comparator guidance," and "discount rate methodology" (Government of Australia, Infrastructure Australia (2008a). Draft guidelines on "commercial principles for economic infrastructure" are also available. (Government of Australia, Infrastructure Australia (2008b) . These guidelines discuss the process that governments should follow to develop and award a PPP contract and the risks that they generally should assume and those that they generally should not. They are therefore an important element of the control of contingent liabilities in PPPs.
Analysis
Australian practice is generally to separate analysis of whether a project should go ahead from analysis of how to implement the project. Cost-benefit analysis is undertaken as part of the decision whether to undertake a project (see Figure  1 )-a requirement that was emphasized in introducing the Partnerships Victoria policy: "Prior to a decision in principle to commit to major infrastructure projects, the Government will prepare a full cost benefit analysis of the potential project".
11
The new national PPP guidelines provide advice on measurement of risk in projects.
12 Their emphasis, however, is on estimating the expected cost of uncertain payments associated with publicly financed projects, not uncertain payments associated with PPPs.
13 That is, the documents are mainly concerned to ensure that departments do not ignore cost overruns and other sources of unplanned spending in publicly financed projects. (For more on the nature of the required analysis, see the section on South Africa, which follows a similar approach.)
11 Government of Victoria (2000) . 12 See especially Government of Australia, Infrastructure Australia (2008a, vol. 4) 13 Although the documents describe this as "risk valuation", the Australian approach does not adjust expected payments or the discount rate according to an estimate of the price of a particular risk (unlike the approach to valuing revenue and exchange-rate guarantees in Chile). 
Project finalization review
Confirm achievement of the policy intent; confirm value for money; report to the Minister; advise the Treasurer of intent
Final negotiation
Establish the negotiating team; set the negotiation framework; probity review; report to Minister and Treasurer; execute contract; financial close Transition Finalise and implement contract management strategy/plan; finalise contract administration manual; implement performance reporting Seek approval for contract management plan
Contract management
Formalize management responsibilities; monitor project delivery; manage variations; monitor the service outputs; maintain the integrity of the contract Source: Government of Victoria (2006, figure C1 ).
Note: steps at which the approval of the Victorian Cabinet or a committee of the cabinet is required are italicized.
Balance-sheet treatment of PPPs. Unlike governments in Chile, South Africa, and most of the rest of the world, Australian governments publish financial reports prepared according to modern accrual-accounting standards, specifically Australian equivalents to International Financial Reporting Standards (IFRS). That means that public contracting agencies and the government as a whole publish balance sheets. So the issue arises whether the assets and liabilities associated with a PPP belong on the government's balance sheet. Many PPPs now are on the government's balance sheet; on a recent count, fourteen of eighteen "Partnerships Victoria" projects were. PPPs not on the government's balance sheet are those in which the project company is considered to bear most of the project's risks, including the City Link and EastLink toll roads.
Accounting for PPPs remains controversial. In 2005, the Australian Heads of Treasuries Accounting and Reporting Advisory Committee recommended the approach that is currently used, in which PPP assets and liabilities appear on the balance sheet of the party that bears most of the risks and rewards normally associated with ownership-an approach based on Financial Reporting Standard 5 in the United Kingdom.
14 The International Accounting Standards Board has recently agreed on a different approach. In 2006, it issued International Financial Reporting Interpretation Committee 12 (IFRIC 12), which, roughly speaking, says that project companies should recognize PPP assets and associated liabilities on their balance sheet if and only if they control those assets (IASB 2006) . In 2007, the Australian Accounting Standard Board adopted IFRIC 12 as Australian Interpretation 12 (AASB 2007). Although IFRIC 12 applies only to project companies, and not to governments, it has indirect implications for governments: if an asset isn't on the project company's balance sheet, it seems natural that it should be on the government's. The International Public Sector Accounting Standards Board, whose approach will be influential in Australia, has proposed taking an approach similar to IFRIC 12, but hasn't yet issued an interpretation (IPSASB 2008) . Reflecting the uncertainty, the public contracting agency for the EastLink motorway says that for the time being the EastLink project remains off balance sheet (SEITA 2008): Due to the lack of applicable accounting guidance on the recognition and measurement by the State of assets arising from certain service concession arrangements, there has been no change in policy and those assets are currently not recognised.
Disclosure. Even when PPPs are not recognized on the government's balance sheet, they are typically disclosed in notes to the accounts. The Australian Accounting Standards Board's Interpretation 129 specifies that a PPP contracting agency must provide a description of the arrangement detailing its significant terms, the nature and extent of rights to use specific assets, obligations to acquire the property, renewal and termination options, the amount of revenues, profits, and losses recognised in the period (AASB 2007, which is based on the international interpretation SIC-129).
The following discussion of a planned PPP for a desalination plant comes from the Government of Victoria (2009, 100-101):
The Desalination Project was announced in June 2007, with a capital cost of $3.1 billion, as part of Our Water Our Future: The Next Stage of the Government's Water Plan. A private sector consortium will be responsible for the design, construction, financing, operations and maintenance of the facility, which will be located in the Wonthaggi region….
The project contract will most likely include an obligation for government to make a payment to the contractor should the Government terminate the contract for default. The quantum of the payment is not expected to exceed the remaining balance of the approved project funding at any time.
Publication of PPP contracts. Australia is also notable for publishing PPP contracts. The EastLink concession, for example, can be found on the website of the public contracting agency.
15 So someone skeptical of the contracting agency's disclosure quoted above can look up the contract (see Parts I and J in particular). True, the contract is 408 pages long. But critics of the government or the project can be expected to scour even long documents in search of provisions that could embarrass the government or otherwise undermine support for the project. So disclosure is significant, even if few people have the time and inclination to read the contract. Disclosure can of course embarrass the government. But it may also help to prevent bad deals and indirectly increase public confidence in PPPs. Here is the New South Wales Treasury on the subject:
A main public concern is the lack of transparency surrounding PPPs. In NSW, this has been address[ed] through the mandatory requirement of disclosing a contract summary, which has been certified as a fair representation by the Auditor-General. Contract summaries aim to provide a general overview of the entire contract. Project contractual documents are now also released to the public usually on the website of the procuring agency (Government of New South Wales 2006) .
Chile
The Chilean government began using concessions in the early 1990s to build and upgrade roads. 16 The very first concession was awarded in 1993, for the El Melón tunnel, near Valparaíso. Concessions for sections of the main NorthSouth highway, Route 5, and for other inter-city roads soon followed. In the late 1990s, concessions were used to upgrade airports; these concessions were relatively short and two, at Puerto Montt and Iquique, have already been reawarded. More recently, concessions have been used to finance jails, reservoirs, public buildings, and urban roads. Table 2 summarizes the concession program.
Most of the road and airport concessions contain revenue guarantees, which typically ensure that the concessionaire can collect revenue with a present value equal to about 70 percent of the expected present cost of the project. Although the revenue guarantees are not legally tied to the concessionaire's borrowing, they do facilitate it. A few concessions have also included exchange-rate guarantees that were linked to the concessionaire's foreign-currency debt. But none of the exchange-rate guarantees is in force now. Revenue and exchangerate guarantees are typically combined with rules that require the concessionaire to share revenue and exchange-rate gains. The concession for the El Melón Tunnel included a government guarantee related to the cost of constructing the tunnel. That guarantee and some of the revenue guarantees have been triggered. The amounts of the payments, however, have so far have been small relative to the size of the projects (Table 2 and Table 3 ). Note: Amounts converted from UF to US dollars using exchange rates noted in The biggest unplanned costs associated with the concessions have come from renegotiations of concession contracts (Table 2 and Table 4 ). Sometimes, a renegotiation occurs because the government wants the concessionaire to undertake additional work not required by the original contract. 17 At other times, it occurs because the construction or operation of the project runs into unforeseen problems. Compensation is sometimes in cash, but may also take the form of an increase in user fees or an extension of the term of the concession. The government also bears risks related to land acquisition, including in particular delays in acquisition, for which the concessionaire must be compensated. For urban roads, the costs of moving unmapped gas pipes, telephone cables, and other utilities under urban roads are shared between the government and the concessionaire. The government must also compensate the concessionaire if it chooses to terminate the concession before the concession's scheduled end. If the concession ends because of the concessionaire's default or bankruptcy, however, the lenders are reimbursed only from the proceeds of rebidding the concession, not by the government.
18

Approval
The Ministry of Public Works generally takes the lead in designing, awarding, and monitoring concessions. But the Minister of Finance must approve the concession contract and the Ministry of Finance is involved in the design of the concession contract, its award, and any renegotiations of the contract. 19 The process gives the Ministry of Finance the opportunity to understand and control the contingent liabilities that the government takes on as a result of concessions.
The key group in the Ministry is the Contingent Liabilities and Concessions unit, which currently has three members. It is part of the Budget Department and was established in 2006. Although it has considerable expertise in concessions, its responsibility is for monitoring a wide range of contingent liabilities, not just those associated with concessions. The government's main source of expertise on concessions is the much larger Concessions Department in the Ministry of Public Works, which the Contingent Liabilities and Concessions unit in the Ministry of Finance relies on for information.
17 Gómez-Lobo and Hinojosa (2000, 16) refer to the "ex-post revelation of the demands of the numerous communities affected by a project," which may relate, for example, to "the placement of bus stops, pedestrian crossings, resistance to land expropriations and the effects of a project on the dynamics between hub and satellite towns and cities." 18 Engel, Fischer, and Galetovic (2009, 25); Cruz, Barrientos, and Babbar (2001, 6) . 19 The text in the next two paragraphs is taken with modifications from World Bank (2007).
The law on concessions and associated regulation require the Ministry of Public Works to obtain the approval of the Ministry of Finance before issuing bidding documents. Before giving its approval, the Ministry of Finance requires the Ministry of Public Works to list the risks created by the concession, in part to get a sense of the possible causes of contract renegotiation. It also requires the Ministry of Public Works to get the Ministry of Planning's approval of the analysis of the project's economic and social benefits. The Ministry of Finance must approve any circulars that clarify or modify economic aspects of the bidding documents, and the Ministry must be represented on the selection committee that evaluates the bids. The Minister of Finance must sign the supreme decree issued by the Minister of Public Works that formalizes the concession. All supreme decrees must also be approved by the Comptroller and Auditor-General and signed by the President.
The Ministry of Finance's role continues after the concession has been awarded. The Minister of Finance must sign any supreme decree that formalizes a change in the concession. And the Ministry of Finance must approve any agreement between the concessionaire and the Ministry of Public Works to resolve a dispute that is under conciliation. (Responsibility for this work is assigned, not the Contingent Liabilities and Concessions Unit, but to a different unit in the Budget Department.)
Budgetary reforms. Chile's budgeting is cash based. The Congress authorizes cash expenditure in the coming year. Decisions to provide specific guarantees or subsidies beyond the coming year do not need Congress's authorization. (In passing the Concessions Law, the Congress did approve the use of concessions in general and anticipate the use of subsidies and guarantees in particular.) Budgeting for spending under the revenue guarantees is helped by a delay between the time a guarantee is triggered and the time the government must pay the concessionaire. For example, a payment related to a shortfall in toll revenue collected in a given calendar year might be due in July of the following year.
In 2002, Chile adopted a fiscal rule requiring the government to run a surplus (currently 0% of GDP), which may influence the choice between concessions and public finance. 20 According to the accounting that currently underpins the fiscal rule, a publicly financed investment initially reduces the reported surplus, whereas a concession initially leaves it unchanged. Thus, if the Chilean government were struggling to achieve the surplus required by the rule, it might prefer to use a concession to carry out an investment project. In the last few years, by contrast, when the government's fiscal position was extremely strong, the government might have preferred to use public finance, to reduce the reported surplus and thus reduce pressure for other spending.
The government's Infrastructure Fund also plays a role in managing contingent liabilities. Created to facilitate cross-subsidies between the concessions for different sections of Route 5, its role has changed over time. The IMF has commented as follows on the fund (2005, 34):
Given that the fund is now fully consolidated within the budget, it may not seem necessary any longer. However, recent budget reforms have changed the purpose of the fund and made it a useful tool to provide discipline to the PPP program. In particular, the Ministry of Public Works is now required to pre-fund the present value of government guarantees to public-private partnership (PPP) investments in the Infrastructure Fund. Furthermore, since the fund is meant to cover future contingent liabilities, ministries cannot use it for any other purposes.
Guarantee fees. In the early concessions, the government charged no fee for revenue guarantees. Of course, the revenue-sharing agreements that accompanied the revenue guarantees are a form of payment, and, if bidders believed that the guarantee was more valuable than the associated revenuesharing obligation, the offer of the guarantee would have improved the terms on which they agreed to undertake the concession. In 1998, however, the government offered an optional revenue guarantee for the concession for Route 68 (Santiago-Valparaíso-Viña del Mar) and required bidders accepting the guarantee to pay a fee for it. Two bidders sought the guarantee; the winner and one other declined it (Gómez-Lobo and Hinojosa 2000). A key difference between the concession for Route 68 and previous concessions was that Route 68 was awarded on a least-present-value-of-revenue basis, which reduced the concessionaire's exposure to demand risk and thus reduced the demand for a guarantee (Engel, Fischer, and Galetovic 2001) . The government now offers guarantees for a fee, even if the concession is not awarded on a least-presentvalue-of-revenue basis.
Monitoring. The Ministry of Public Works is responsible for monitoring concessions once contracts are signed. (When the Ministry has executed a concession on behalf of another ministry, as in the case of jails and airports, a committee comprising representatives of both ministries is involved.) The Ministry of Public Works thus plays a key role in mitigating risks where possible and in providing early warnings of expenditure. The high regard in which the Chilean concessions program is generally held (Constance 2004; IMF 2005) suggests that contract monitoring is probably reasonably good in many respects. But problems have been identified that are relevant to the management of contingent liabilities. For example, the Ministry of Public Works has been criticized for not independently collecting data on traffic flows to check claims under the revenue guarantees (Engel, Fischer, and Galetovic 2009, 46) . The Ministry does, however, sample traffic flows and can terminate a concession if it discovers that the concessionaire has provided inaccurate traffic data. Concerns have also been expressed about the sharing of information between the Ministry of Public Works and the Ministry of Finance.
Analysis
Compared with other countries, Chile's approach to managing contingent liabilities relies heavily on quantitative analysis. This may reflect both the quantitative analytical skills of Chilean officials and the fact that Chile's PPPs involve bigger guarantees than those of, say, Victoria.
Cost-benefit analysis. Chile was one of the pioneers of the use of cost-benefits analysis for public investment projects (Fontaine 1997) . Projects that are concessioned are subject to cost-benefit analysis. Projects must generally have an expected annual social rate of return exceeding a threshold (currently 8%), although Engel, Fischer, and Galetovic (2009) reports that the Ministry of Public Works has sometimes circumvented this control.
Comparison with public financing. Concessions are the default choice for financing projects that have an estimated financial rate of return that is sufficient to attract private investors or close enough that only a small subsidy is required. Comparisons of the estimated fiscal cost of a concession and the estimated fiscal cost of a publicly financed project have so far been undertaken only for projects for which the government is the purchaser of the services, such as dams, jails, and public buildings.
Quantification of contingent liabilities. In the late 1990s, the Ministry of Public Works commissioned a study that estimated the fiscal effect of revenue guarantees and revenue sharing (Gómez-Lobo and Hinojosa 2000). Later, the Ministry of Finance, in collaboration with the Ministry of Public Works, commissioned further work on the quantification of guarantees and on the options for managing them from the World Bank (World Bank 2003 . This work led to the development of a spreadsheet model that could be used to estimate the expected cost of revenue and exchange-rate guarantees (and the expected revenue from revenue-and gain-sharing arrangements) for each year of each concession. The model also generated an estimate of the probability distribution of future spending and revenue each year, which allowed estimates of cash flow at risk and similar measures. In addition, the model allowed the risk-adjusted value of the guarantees to be estimated, taking account of the fact that revenue risk is partly systematic, which means that the value of a revenue guarantee is greater than the expected payment discounted at the risk-free rate. (See appendix 1 for details.) The Ministry of Finance took over the model, developed it further, for example by extending its scope to include airports as well as roads. The Ministry now uses the model to estimate the cost of possible guarantees, to set guarantee fees, and to report information on the costs and risks of guarantees (see Table 4 for example). Notes: "n.a." means not applicable because the contract does not contain guarantees; "?" means not estimated. Estimated investment is based on winning bidders' technical offers.
Reporting
Financial reporting. Chilean generally accepted accounting principles, which are accrual-based but not as developed as International Financial Reporting Standards, put some but not all PPPs on the government's balance sheet. Recently, for example, jails and airports were treated as public projects for accounting purposes, but roads were not. The Chilean government may adopt International Public Sector Accounting Standards (which are based on IFRS). Whether and when it does will depend on the adoption, outside government, of IFRS.
Financial statistics. However, for the purposes of the fiscal rule, the accounting that matters is prepared, roughly speaking, according to the IMF's Government Finance Statistics Manual 2001. The IMF's manual provides for accrual accounting that generally requires public investments to be expensed over their lifetime, not as they are constructed. In Chile, however, public investments in physical assets are still expensed during construction. This means that public investment in a toll road would immediately increase government spending for the purposes of calculating compliance with the fiscal rule. By contrast, as the statistics are actually compiled in Chile, concessions have no immediate effect on government spending for the purposes of the fiscal rule.
Other reporting. The government prepares two other reports that provide a great deal of information on the fiscal costs and risks of concessions. The first is an annual report on public finances (Government of Chile 2008a). The second is an annual report on contingent liabilities (Government of Chile 2008b). The report on public finances gives an estimate of the most the government could spend on revenue guarantees and an estimate of the net present value of the guarantees and revenue-sharing arrangement (Table 4 ). The report also estimates the present value of committed subsidies and availability payments. The report on contingent liabilities discusses not only expected cash flows from revenue guarantees but also the variability of those cash flows (Figure 2 ). Note: A decimal point is used in Spanish where a comma would be used in English, so that 5.000 means five thousand. "Flujo medio" is the median (50 th percentile) of the estimated probability distributions of cash flows. The other lines are the 5th and 95th percentiles of the estimated distributions. The peso-US dollar exchange rate was 588 on 27 April 2009. So, for example, 40 million pesos, the rough peak of the 95 th percentile around 2019, is about $70 million.
South Africa
South Africa's PPP program began in the late 1990, with two toll roads, two jails, and several retail concessions in national parks. (Similar arrangements, under a different name, have also been used for power plants). Later, PPPs were used for hospitals and health services, government office buildings, government vehicle fleets, and the Gautrain, a new railway linking Pretoria and Johannesburg (see appendix 2).
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In most contracts in South Africa, the public contracting agency's biggest contingent liability is an obligation to compensate the project company if the contract is terminated before its scheduled end. 22 As elsewhere, the amount of the required compensation depends on the reason the contract is terminated.
23
South Africa's normal practice differs from that of Chile and Victoria for the case of the project company's default. In this case, the required compensation may be a predetermined fraction of the outstanding debt, if this is greater than the market value of the project. This means that the government may bear some of the losses associated with the project company's default (alongside shareholders and lenders).
In two PPPs in which the project company gets its revenue mainly from user fees, the public sector has also assumed contingent liabilities related to demand for the project's services. Chapman's Peak is one. The other is the Gautrain, which has a patronage guarantee that protects that project company from downside demand risk. Specifically, the provincial government will pay the concessionaire the difference between the concessionaire's actual revenue and a predetermined minimum level, if actual revenue is below the predetermined minimum but more than the concessionaire's forecast of revenue. The minimum level is an estimate of the revenue the concessionaire needs to cover all its costs, including the cost of capital. It exceeds forecast revenue by some 360 million rand a year. 24 21 Information on South Africa's PPPs can be found in the National Treasury's PPP Quarterly, available at www.ppp.gov.za. 22 In PPPs in which the government pays for the service, contract termination means that the government no longer has to pay for the service, so the contingent liability is not simply additional to the obligation to pay for the service. Treasury Approval I must be obtained before procurement begins. The rules concerning this approval requires that the contracting agency To determine whether the proposed PPP is in the best interests of an institution, the accounting officer or the accounting authority of that institution [generally the chief executive] must undertake a feasibility study that-(a) explains the strategic and operational benefits of the proposed PPP for the institution in terms of its strategic objectives and government policy; … (c) in relation to a PPP pursuant to which an institution will incur any financial commitments, demonstrates the affordability of the PPP for the institution; (d) sets out the proposed allocation of financial, technical and operational risks between the institution and the private party; (e) demonstrates the anticipated value-for-money to be achieved by the PPP; and (f ) explains the capacity of the institution to procure, implement, manage, enforce, monitor and report on the PPP; Treasury approval IIA must be obtained before bidding documents, including the draft PPP contract, can be issued. Treasury approval IIB must be obtained before appointing a preferred bidder. Treasury approval III must be obtained before the contract is signed. The last two approvals are designed in part to ensure that the contract still has the benefits identified earlier and that the agency will be able to manage the contract.
The National Treasury has established a PPP unit, which has led the review process. The unit has also produced a PPP manual and a set of standard provisions for PPP contracts to guide contracting agencies.
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The PPP manual (module 5) suggests that the application for Treasury Approval III include a section on contingent liabilities, which it explains as follows: "A contingent liability is a liability that accrues to the institution through the PPP agreement but only has an actual, financial impact if a future, uncertain event occurs. An example is compensation payable upon early termination of the PPP agreement."
In addition, section 66 of the Public Finance Management Act 1999 states that departments (and other entities) may not borrow money or issue a guarantee, indemnity or security, or enter into any other transaction that binds or may bind that institution or the Revenue Fund to any future financial commitment, unless such borrowing, guarantee, indemnity, security or other transaction … is authorized by this Act.
In the case of the national government, the Act authorizes the Minister of Finance to enter into all such transactions and to authorize responsible ministers to grant guarantees, indemnities, and securities if they have the written concurrence of the Minister of Finance. Within the Treasury, a Guarantee Certification Committee advises the Minister on whether to concur with proposed guarantees. This provision is considered to be relevant to any thirdparty guarantees of obligations in a PPP contract, but not to financial commitments that might be considered guarantees. (The PPP standardization document refers to this part of the Public Finance Management Act when it discusses indemnities, but not when it discusses termination payments.)
The standardized PPP contract provisions document discusses the provisions that should be in PPP contracts and provides examples of drafting. Among other things, it sets out in some detail the provisions that should govern early contract termination and associated compensation payments. It thus plays a key role in controlling the contingent liabilities that the public sector incurs in PPPs.
In 2006, influenced in part by the potential size of the contingent liabilities associated with the Gautrain, the National Treasury reviewed the way it managed contingent liabilities in PPPs. One of the outcomes of the review was a reallocation within the Treasury of responsibilities for reviewing proposed PPPs. Part of thinking behind the change was that the PPP unit was not in a position by itself to judge whether large liabilities associated with PPPs were acceptable to the government; that judgment required the involvement of parts of the Treasury, such as the asset-and-liability-management group, that could take a broad view of the government's financial position. In particular, the Guarantee Certification Committee now reviews liabilities associated with (large) PPPs during Treasury Approval III and, to reflect the change, was renamed the Fiscal Liability Committee. Although the PPP unit remains the key advisor on PPPs, the control function is now shared with other parts of the Treasury. The Fiscal Liability Committee has so far reviewed and approved several new PPPs-and its members have remarked that contingent liabilities associated with PPPs, although they may be important in the context of a project, are usually small in comparison to some of the government's other direct and contingent liabilities.
Analysis
South Africa's process for developing possible PPPs involves several kinds of analysis relevant to the management of contingent liabilities.
Cost-benefit analysis. The PPP Manual (module 4, p. 40) notes that "[a]n economic valuation may be warranted in: greenfield projects, capital projects, and projects that warrant an analysis of externalities (such as major rail, port, airport projects)." It also refers to the Public Finance Management Act 1989, which requires the head of a government agency to ensure that the agency has "a system for properly evaluating all major capital projects prior to a final decision on the project" (sections 38.1 and 51.1). The PPP Manual does not describe the requirements of an economic valuation in detail, and cost-benefit analysis is apparently not well developed in South Africa (Jenkins 2008, 16) . But the PPP Manual states that an economic evaluation should, among other things, Give a clear economic rationale for the project.
Identify and quantify the economic consequences of all financial flows and other impacts of the project.
Detail the calculation or shadow prices/opportunity costs for all inputs and outputs, including: foreign exchange; marginal cost of public funds; opportunity cost of public funds (discount rate); high, medium and low skill labour; tradable and non-tradable inputs; tradable and non-tradable outputs (including consumer surplus, where relevant, based on financial or other model quantities).
Identify an appropriate 'no-project' scenario and calculate the associated economic flows, treating them as opportunity costs to the project… … Provide a breakdown of the economic costs and benefits of the project into its financial costs and benefits, and various externalities.
Do a detailed stakeholder analysis, including the project entity, private sector entity, government, and others.
Comparison of public and private financing. As part of the feasibility study required for Treasury Approval I, departments considering a PPP must compare the costs and benefits of a PPP with the costs and benefits of a publicly financed project. The PPP Manual (module 4) provides detailed guidance on the nature of the required analysis. Its approach is similar to, and partly based on, practice in Australia and Britain. Departments must specify the outputs they want from the project and then estimate the costs of a "PPP reference model" and a "public-sector comparator". The Manual underlines the fact that (p. 1) An institution cannot have definitively chosen a PPP before it has done the feasibility study. A PPP is still just a possible procurement choice and must be explored in detail and compared with the possibility of delivering the service through a conventional public sector procurement.
Quantification of contingent liabilities. In discussing the comparison of the costs of a PPP and the public-sector comparator, the PPP Manual does not refer to contingent liabilities by name, but it does pay close attention to analysis of risks borne by the government. The estimated costs of both the public-sector comparator and the PPP reference model need to include the expected discounted cost to the government of the risks the government bears.
For the public-sector comparator, the idea is that there are risk-related costs that the government bears in a typical publicly financed project that are, however, seldom quantified. For example, the estimate of the cost of construction may not take full account of the likelihood of delays and cost overruns. The riskadjusted public-sector comparator is intended to remedy this problem by adding to the "base" public-sector comparator an estimate of the expected cost overrun.
The manual gives a hypothetical example (based on an example constructed by the government of Victoria) of the expected risk-related costs of a publicly financed hospital. In the example, those expected costs are divided into categories, such as construction-cost overruns, delays, "upgrade costs", and "operating risk." Under each heading, the additional risk-related cost of the public project is estimated as the probability-weighted average of the estimated costs associated with each of four or five scenarios. Table 5 reproduces the part of the illustration dealing with construction costs. It is assumed in the table that the base cost of construction is 100 million rand. For the PPP reference model, the idea is that the project company will not bear all the project's risks, so to estimate the full cost of the PPP it is necessary to estimate not only the costs for which the PPP company will charge but also the additional risk-related costs that the public sector will bear. The Manual doesn't give detailed guidance on what those risks might be or how the expected cost of bearing them might be calculated. But the guidance on estimating the riskrelated costs of public provision is presumably relevant.
In the case of the Gautrain, the report for Treasury Approval III included a fifty-page report on the contingent liabilities created by the project for the Gauteng province. The report described the liabilities, set out the rationale for the contractual provisions that created the liabilities, and commented on their magnitude. In some cases, the report (justifiably) declined to estimate the probability of payments or their expected value. In others, it quantified the maximum payments and gave rough estimates of expected payments. The analysis of the possible cost of the patronage guarantee, for example, employed Monte Carlo simulation to get an idea of the probability distribution of the government's payments.
Reporting
Departmental reports. In South Africa, national and provincial government departments report on a modified cash basis. This means that they report cash revenue and cash expenses and a partial balance sheet showing financial assets and liabilities, but not physical assets or liabilities such as those that are sometimes recognized in relation to PPPs. So the issue of whether PPPs are on or off the public-sector balance sheet does not arise. But since the 2006 review of the management of the contingent liabilities related to PPPs, the National Treasury's accounting guidelines for departments require the presentation of a "disclosure note" on PPPs.
For example, the National Department of Trade and Industry, which has entered into a PPP for office accommodation (appendix 2), includes a two-page note on its PPP in its annual report for 2007/08. The note describes the arrangement in some detail and discloses the payments that DTI has made for the services in each of the last two years, and the basis on which those payments were determined. It does not, however, say anything about contingent liabilities associated with the PPP, such as those relating to contract termination.
The Department of Transport and Public Works of the Western Cape, the public contracting agency for the Chapman's Peak PPP, includes the following note in its 2007/08 annual report.
A concession agreement was concluded for the design, construction, financing, operating, and maintaining of Chapman's Peak Drive as a toll road for 30 years. At the end of the concession period the road is returned to the Provincial Government of the Western Cape in a clearly defined condition. The agreement, which provides for both renewal and termination options, was signed on 21 May 2003. The partnership has been operational since 21 December 2003. However, in terms of Section 21.1.2 of the concession agreement a designated event 26 has been in place since the opening of the toll road. The designated event will remain in place until such time that the Record of Decision for the construction of the permanent toll plazas that was issued on the 3 July 2005 is either confirmed or amended by the Minister of Environmental Affair and Tourism in response to appeals against the Record of Decision. This ruling is a perquisite for the transfer of commercial risk to the Concessionaire. Until then, the Province remains responsible for shortfalls in toll income.
The note includes a table that shows that because of the "designated event," the department paid the concessionaire 12.745 million rand in 2007-08 and 8.747 million rand in 2006−07.
In its annual report for 2008, the Gauteng Department of Public Transport, Roads, and Works, the contracting authority for the Gautrain, states that, according to its accounting policies, "A description of the PPP arrangement, the contract fees and current and capital expenditure relating to the PPP arrangement is included in the disclosure notes." But, although the report describes aspects of the Gautrain project, it does not include a disclosure note on PPPs. This may reflect the difficulty of complying with all accounting requirements (the report runs to 424 pages as it is) and the fact that payments under the patronage guarantee have not yet been required.
Plans for accrual accounting. South African government departments may in future adopt modern accrual accounting. New accrual standards have in fact already been produced by the South African Accounting Standards Board, which generally follows international accounting standards. Among other things, the ASB has produced a guideline on accounting for PPPs (ASB 2008 , Botha 2008 , which follows the approach of IFRIC 12: the public contracting agency must recognize the PPP project's assets, and an associated liability, on its balance sheet if the agency controls the assets.
In addition to formal reporting, the National Treasury regularly publishes a table of PPPs undertaken in terms of Treasury Regulation 16, along with an estimate in most cases of their cost (see appendix 2).
of the temporary toll structure, additional costs relating to the operation of the temporary toll structure, and escalation in relation to the construction of the permanent toll plaza."
Practices for other countries?
Australia, Chile, and South Africa all have well-regarded PPP programs and none has suffered large losses on PPP-related contingent liabilities. Their approaches to the management of contingent liabilities look reasonable. So it's natural for other countries to look to the experience of these countries to see what practices they themselves might adopt. Caution must be exercised, however, in drawing inferences from just three case studies. Table 6 , which also summarizes the approaches of three countries to the management of PPP-related contingent liabilities). Compared to other developing countries, Chile and South Africa have relatively competent, accountable, and clean public sectors. Each of the three countries is in the top half of the World Bank's 2007 country rankings on each of six indicators of the quality of public-sector governance (Table 6 ). Chile and Australia are near the top of many rankings.
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Creating a competent, uncorrupt, and accountable public service is obviously harder than creating a PPP unit with skills in the analysis of contingent liabilities, but it is surely more important.
Despite these difficulties, we can discuss which practices of the three governments other governments might consider, in the light of the experience of these three countries, as well as some others. In all three countries, someone other than the line minister promoting a PPP must approve the PPP before it is undertaken. In all three, that decision maker is advised by a group in the ministry of finance with expertise in PPPs. This approach looks suitable for almost any government. A process of review, in which the ministry of finance is involved both during the design of the project and just before contract signature, seems desirable. For review by the ministry of finance to be effective, of course, the decision whether to proceed with a PPP must involve either the ministry or a body, such as the cabinet, that is interested in the recommendation of the ministry of finance.
There are also significant differences among the countries. In Chile, the major source of PPP expertise resides in the Ministry of Public Works, and the ministry of finance has only a three-person team working on the issues. In Victoria and South Africa, the ministry of finance is itself the major centralized source of expertise on PPPs.
Having a PPP unit in the ministry of finance, as in Victoria and South Africa, has advantages for the management of PPP-related contingent liabilities. In Chile, concerns have been raised that the Ministry of Finance has the chance to intervene in the development of a concession only when it is too late to propose major changes without serious disruption of the investment program. Similar concerns arise in Indonesia, where PPPs are developed by line ministries and then reviewed by a risk-management unit in the Ministry of Finance. The riskmanagement unit has tended to get involved relatively late in the process of PPP development. Its choice then may be either to acquiesce in a poorly designed PPP or, by objecting, to be seen as a naysayer that stops badly needed investment. 28 Such problems are less likely if the ministry of finance houses the expert PPP unit that gets involved early in project development.
Moreover, managing PPP-related contingent liabilities requires not only skills in finance and quantitative analysis but also a strong understanding of infrastructure projects. PPP-related contingent liabilities have similarities to financial guarantees, and the techniques used to value financial guarantees and other options can be used to value them. Some aspects of the management of financial guarantees are relevant to the management of PPP-related contingent liabilities.
29 But an understanding of PPP-related contingent liabilities also requires an understanding of the details of PPPs and infrastructure projects. Consider, for example, the contingent liabilities related to rock falls on Chapman's Peak Drive or unmapped gas pipelines in Santiago or the question of exactly which risks in a Melbourne toll-road project are under the control of the government. Chile's Contingent Liabilities and Concessions unit has a strong understanding of PPPs (some of its staff have worked in the PPP unit in the Ministry of Public Works). But it is easier to ensure such understanding if responsibility for the management of PPP-related contingent liabilities is grouped with responsibility for other aspects of the management of PPPs. But Chile's approach has advantages of its own. PPP units, wherever they are located, tend to like PPPs, and may therefore be less than vigilant in limiting contingent liabilities. That problem is avoided by separating the main center of PPP expertise from the review of contingent liabilities. Also, because one group in Chile's ministry of finance is responsible for monitoring a wide range of contingent liabilities, the attention given to each kind of contingent liability can more easily be tailored to its significance.
Lastly, on a separate approval-related issue, it is worth highlighting the advantage of the requirement in Victoria that departments get budget funding for a publicly financed project before a decision is made whether to undertake the project as a PPP. This technique helps avoid the fiscal illusion in which PPP seem free and publicly financed projects seem expensive.
Analysis
Chile stands out for routinely updating and publishing estimates of the risks and costs created by PPP-related contingent liabilities. But it is not unique in developing and maintaining sophisticated measurement techniques. Colombia has measured the risks of PPP-related contingent liabilities since the late 1990s (Lewis and Mody 1997; Government of Colombia no date). And governments in Australia and South Africa do some sophisticated quantitative analysis behind the scenes.
Should countries with limited administrative capacity attempt similar quantification? Quantifying contingent liabilities requires skills that not all ministries of finance have, at least in abundance. So ambitious attempts at quantification can run into problems. With the help of consultants, Turkey developed a sophisticated model for measuring the risks created by government guarantees for energy projects, but Jenkins (2008) reports that the government has let the model fall into disuse. It now uses only a simpler (less powerful) credit-scoring model for the limited purpose of estimating the likelihood of default in the next year.
The appropriate amount of quantification depends in part on the nature of the contingent liabilities. Chile has two dozen concessions with revenue guarantees that in sum create sizeable fiscal risks. Whether these guarantees should be offered is also contentious, so the results of the quantification could change the decision whether to offer them. In addition, the revenue guarantees are similar enough to each other to create economies of scope in measurement and valuation: once you have quantified one revenue guarantee, you don't have to do much more work to quantify the next. Measuring and valuing guarantees is less likely to be warranted when there are only a few small, diverse PPPs or when the government bears only those risks that it is unambiguously best placed to manage. But limited administrative capacity by itself is a poor reason for not estimating the cost of a proposed guarantee of a significant risk not under the government's control. True, the government may have limited analytical resources and other pressing priorities. But an estimate doesn't always have to be complicated to be useful. For example, for PPPs that sell services to the public sector (such as independent power projects), a simple way of analyzing fiscal obligations is to treat the PPPs as public projects for accounting purposes-as in financial reporting Australia and other countries that have adopted International Financial Reporting Standards. And, if the government has no idea of the risks that the guarantee would create, it would do well either to get advice from external advisers or to avoid offering the guarantee.
Cost-benefit analysis of projects and comparison of the costs of PPPs and publicly financed projects provide useful information for decision makers and can help ensure that PPP-related contingent liabilities are incurred only for good projects. They, too, are useful only to the extent that they may influence decisions: if the decision to use a PPP has effectively been made before the comparative analysis of cost is undertaken, there are limits to the value of the analysis. However, even then, the analysis may influence the design of the project and inform the management of contingent liabilities associated with it.
At least as important as quantitative analysis is good qualitative analysis, based on common sense, economic and other theory, and a knowledge of standard practice (as well as a willingness to challenge standard practice). Here, the involvement of expert PPP units and the development of guidelines and standardized contractual terms seems useful. Moreover, involving the ministry of finance in this analysis should help ensure that possible future fiscal costs are properly considered.
Reporting
Chile's quantitative analysis of contingent liabilities also leads to extensive reporting, but perhaps the most interesting additional issue raised by the practices of the three countries under the heading of reporting is Australia's adoption of modern accrual accounting.
Modern accrual accounting generates useful information about PPPs and helps reduce the incentive to use them for fiscal disguise. In some countries, annual financial reports are more powerful than ad hoc reports because they are used for other purposes as well, and the government cannot decide simply to stop preparing the reports when they become inconvenient.
Yet introducing accrual accounting is a major reform, the merits of which depend on many factors other than its effect on a PPP program. Governments that struggle to perform very basic tasks have more important things to do than to introduce accrual accounting. Even South Africa, which has a competent public sector and many accountants well versed in IFRS, is not rushing to adopt modern accrual accounting.
The use of cash accounting does, however, make governments more susceptible to the temptation to use PPPs irrespective of their real benefits. To try to resist that temptation, governments with cash accounting can routinely publishing estimates of their liabilities that include PPP-related claims alongside ordinary debt. South African government agencies' disclosure notes on PPP and Chile's report on public finances and report on contingent liabilities are examples of what is possible.
Lastly, publishing PPP contracts, as in Australia, is an easy way of showing that there is nothing to hide. And any government with a website can follow such a practice.
Appendix 1 Chilean Ministry of Finance's measurement and valuation of guarantees
The Ministry of Finance in Chile uses a spreadsheet model to quantify the fiscal implications of the revenue guarantees and revenue-sharing arrangements (and, when they were in force, the exchange-rate guarantees). The spreadsheet has three main parts. The first is a model of the guarantee-related provisions of the concession contracts. The second is a stochastic model of traffic revenue (that is, a model that allows traffic revenue to evolve with a random as well as a predictable element). Together, the first two parts generate estimates of the probability distributions of the government's future payments and receipts. The third part of the spreadsheet values the guarantees and revenue-sharing arrangements.
The first part of the model essentially translates the clauses of a concession contract concerned with revenue guarantees and revenue sharing into formulas in a spreadsheet. The essence of the revenue guarantees is simple: if actual traffic revenue exceeds the guaranteed level, the government pays nothing; otherwise it pays the difference between actual and guaranteed traffic revenue. The guarantee can thus be modeled by using 'if-then' or maximum functions. Some of the revenue-sharing (or more accurately profit-sharing provisions) are more complicated. The model simplifies aspects of the contracts. For example, in some concessions, the government's payments under the revenue guarantee depend on the number of traffic accidents, and this dependency is ignored in the model. The second part of the spreadsheet is a model of traffic revenue for each of the roads and airports with revenue guarantees. Over the years, different approaches have been tried. Some have analyzed revenue as the product of traffic and tariffs for various types of vehicle (cars, motorcycles, light trucks, and so on) and allowed different types of traffic to respond differently to changes in the economy. Some have analyzed traffic revenue as a function of gross domestic product and the price of petrol and have used stochastic models of evolution of these underlying variables. geometric random walk with drift (growth). The geometric aspect of the random walk means that rates of growth and volatility of revenue are assumed to be proportional to current revenue. The expected growth rate can change from year to year, as well as differing from concession to concession. The rate of volatility is assumed to be the same for all years and all roads-although it would be easy to change this assumption if there was evidence of differences. The main source of the estimate of volatility is historical variation in revenue on roads that have been open for a few years. A rough estimate of the correlations among the revenues on different roads is also incorporated in the model. Chile's concessions have been operating for many years, and there were public toll roads before there were concessions, so historical data are plentiful. Of course, the future won't be the same as the past, and the estimates of volatility, correlations, and growth rates are very rough.
For roads that have not yet been opened to traffic, initial revenue is treated as a random variable. The random variable is assumed to have a lognormal distribution, which means that initial revenue cannot be negative (something that would be possible if it were normally distributed). To account for optimism, the mean of the random variable is allowed to be lower than forecast of revenue prepared when the concession was developed. Estimates of optimism and of the standard deviation of initial revenue can also be informed by historical experience in Chile, as well as international research, such as Skamris and Flyvbjerg (1997) and Standard & Poor's (2003) .
The two parts of the spreadsheet model just described estimate the frequency distribution of payments by and to the government in each future year of each concession. They generate the graphs in Figure 2 . In some cases, the frequency distributions can be estimated analytically (that is, with a formula that can be entered in a cell of a spreadsheet). But most estimates are derived from Monte Carlo simulation.
The third part of the spreadsheet estimates of the value of the government's right to receive possible revenue-sharing payments and its obligation to make possible guarantee payments. This part generates the values of revenue guarantees shown in Table 4 . A simple way to estimate these values would be to compute the sum of expected payments discounted at an estimate of the riskfree borrowing rate. Given the uncertainty inherent in estimates of future rates of growth and volatility, this simple approach would not be unreasonable. But it would tend to undervalue guarantees and overvalue revenue-sharing arrangements and make the concessions seem less costly and risky to the government than they really are. The reason is that revenue guarantees are more likely to be triggered when the economy is doing poorly and revenue-sharing payments when it is doing well. Rights and obligations that have these characteristics should have values that differ from the sum of expected payments discounted at the risk-free rate. In particular, rights to payments that are usually received when the economy is doing badly are worth more than rights to payments that are usually received when it is doing well. This, at any rate, is the idea underlying standard models of the price of risk.
The spreadsheet model uses the capital-asset pricing model to price the risk of revenue guarantees and revenue-sharing arrangements. In particular, it uses a rough estimate of a parameter closely related to the CAPM beta of security valuation. That parameter is used to generate projections of risk-adjusted revenue. Those projections then generate estimates of risk-adjusted expected payments, or certainty equivalents. The certainty equivalents are then discounted at the risk-free rate to get present values.
